Abstract. Finnsheep (F) have been introduced to eight countries in the subtropical Near East region over the last two decades. Those trials aiming at breeding pure
Introduction
Lamb production is an important activity in the subtropical Near East (NE) region as a main source of meat and a major source of income for good part of the population. Trials for improving lamb production from local sheep involving the introduction of temperate breeds have been widely made for a long time in the region, including recently Finnsheep (F) .
Over the last two decades, eight NE countries have imported F sheep, mainly to cross it with local sheep to improve prolificacy, but purebred F was sometimes raised under the subtropical conditions. According to the Finnish Sheep Breeders Association the first importation of F sheep from Finland to the region was in 1969 by a private breeder to Algeria (25 ewes + 2 rams). It was followed in 1970 by successive batches of rams, and some ewes, to Egypt and Israel (3) . Single importation of small flocks to each of Cyprus, Lebanon and Iran was carried out early in the 473 JOURNAL OF AGRICULTURAL SCIENCE IN FINLAND seventies. The largest importations were those to Libya and Iraq where each country imported hundreds of F ewes plus some rams.
Furthermore, some F sheep were introduced to the region from second country as the ram batches imported to Egypt from UK and USA and the flock imported to Iraq from Yugoslavia.
Breeding plans and objectives One of the important findings in the EMOA trial is the mild seasonal fluctuation in the semen characteristics of the pure F rams, under the prevailing subtropical conditions. These mean that they can be used successively at any time of year, which is important for accelerated lambing systems. However, difficulties of the pure F rams to mate with the fat-tailed ewes were frequently reported in different trials. AI, and in some cases docking of the fat-tail, was used to come over this problem. Meanwhile, training the F rams on hand-mating with the fat-tailed ewes seems to be easy task in the EMOA trail.
When F ewes were mated each 8 months, their fertility was good in January mating season compared to the local breeds (70 %), but less in September (54 %) and only few ewes were mated in May (5). These figures are even less than the 60 % reported by Maijala (Table 2) . A rough mean for reported superiority is 40 %, which is higher than 31 % reported by Maijala (16) for the Ist crosses with temperate breeds.
Results of other crosses rather than the first cross were reported in the EMOA and lARO trials. They showed that 1/4 F crosses were also of higher prolificacy than the locals but less than that of the Ist cross. Percentage of improvement over the corresponding local breeds ranged from 10to 38 % with an average of 24 %, (versus 11 % for 1/4 F crosses with temperate breeds; (16) . The Israeli trial involved some 3/4 F ewes, their prolificacy was 76 % more than the local. Improvement of prolificacy in the F crosses with subtropical breeds is less than that expected assuming linear increase in prolificacy with the proportion of F blood, especially in the Ist cross and higher F crosses. The linear slope of improving prolificacy with increasing F genes found in the temperate crosses (17) is not clearly justified in the subtropical F crosses. Failure of ova implantation or early embryonic losses in such high fecundity crosses under the subtropical condition may contribute to these discrepancies.
Inter-se mating of the Ist F crosses (IARO) or 1/4F (EMOA) does not seem to affect the prolificacy of the produced ewes (Table 2) . Although it is still too early to judge the possibility of establishing synthetics of high fecundity and well adapted to subtropical conditions in the region, yet the results are encouraging.
Fertility. When F crosses were mated once yearly, fertility was generally less than that of the locals. Meanwhile, most of the NE trials applied some sort of accelerated lambing system for the F crosses to utilize the ability inherited from their subtropical parents to breed more than once/year ( Table 2) .
Number of lambings/year (L/Yr) averaged 1.18 for EMOA, 1.23 for IRAQ, 1.08 for ENAS and 1.2 for the CMOA trials ( Table 2) . The more frequent lambing reported by IARO resulted from the use of hormonal treatment, whereas small number of F cross ewes were involved in the ENAS trial. An overall figure of 1.2 L/Yr can be reported in this aspect, vs. 1.3 reported for different subtropical breeds (2).
Seasonal variation in reproductive performance and sexualactivity. Although F crosses showed good ability to breed under accelerated lambing systems, yet seasonal variation in their reproductive performance was clearly noted in each of these trials. Seasonal differences in number of ewes lambed/ ewes exposed (EL/EE) or lambs born/ewes lambed (LB/EL) between autumn and winter (in season) and spring and summer (out of season)
were substantial in the EMOA and lARO trials and significant in ENAS (Table 3 ). Seasonal differences in LB/EE were 39.5 and 39.2 % in the first two trials, respectively. However, 1/4 F ewes in the EMOA trial showed less seasonal variation in their fertility than the Ist cross, while it sustained seasonal variation in their prolificacy similar to other F crosses. Aboul-Naga et al. (5) speculated that high ovarian activity, including high ovulation rate, seems to be limited to the normal breeding season (fall), while during the prolongation of the breeding season, resulting from crossing with subtropical breeds, ovulation rates are maintained at lower levels.
The low seasonal variation in the fertility of 1/4 F cross ewes is in agreement with their consistent oestrous activity around the year even better than the local breeds (5). The 1/2 F ewes in the lARO trial showed oestrous activity similar to that of their local parent (7) .
Both trials, however, reported ovarian activity during the anoestrous period of the F crosses as detected by the hormonal profile. This may explain the relatively high fertility results obtained out-of-season, by hormonal treatment in the lARO or by the ram introduction in the EMOA trials.
On farm trials. EMOA carried out on farm trials to test the performance of 1/4 F-crosses under the breeders' and small farmers' conditions versus the local sheep at some villages in the Nile Delta area. The preliminary results were reported by Aboul-Naga (3) . With the rams run with the ewes all the year round, lambing intervals averaged 9.4 months for Ist lambing and 8.5 months for adult ewes. Annual number of lambs born/ewe averaged 1.60 and 2.2 for the ewe groups respectively, and number of lambs weaned annually were 1.5 and 2.09, respectively. These are rather satisfactory figures for lamb production under these conditions. Some of lARO results were also reported from commercial flocks, especially those of crosses other than the Ist cross. Results were as satisfactory as, or even better than, at the experimental farm (14) .
Sexual maturity. One of the reported characteristics of the F sheep is their early maturity, ewe lambs usually mated at 7-B months of age (18) . In lARO, 1/2 F ewe lambs tend to lamb earlier than the locals, especially for the Awassi crosses, where age at Ist lambing were 404 days for the Ist cross, 359 days for back-cross ewe lambs versus 457 days for Awassi. Furthermore, conception rate at first mating was substantially higher for Fcross ewes. Season of birth showed some effect on age at first lambing.
In EMOA, age at puberty was attained delectably earlier in the F crosses (6.5 -7.5 months versus 8 months for the local). The 1/4 F ewes lambs attained puberty about 2 weeks earlier than the Ist cross (Aboul-Naga, unbublished data). Also F-cross ram lambs of AUB reached puberty early at 6-7 months of age. AUB (8) stated that genes of early sexual maturity are transmitted through crossing with F sheep. B) Lamb and Carcass Performance:
Lamb losses. Lamb losses during the Ist 4 months of their life is an important criterion under the relatively harsh subtropical conditions especially for highly fecund sheep as the F crosses. Lamb losses were generally low for most trials, ranging from 4 to 12 %. In IARO it averaged 22 % under experimental farm conditions, with similar loss rates for singles and twins and much higher for triplets or quadruplets. Lamb losses were higher in Merino than in Awassi crosses (14) . Lamb losses were much less in the commercial flocks to average 11.5 %, the on-farm trials of EMOA showed also mild mortality rates of B-l 2 % up to weaning. Growth andfattening performance. Generally, birth weight of F crosses was either slightly higher than or close to that of local lambs. Higher frequency of multiple births in the F crosses may contribute to these findings. Growth rates during suckling were generally higher than that of the locals (19, 14 , AboulNaga, unpublished data). Milk production from F-cross ewes was comparable to that of the native sheep but less than some other subtropical breeds known to be of good milk production, i.e. Awassi and Chios (lARO and CMOA).
Postweaning performance of F crosses varied greatly in different trials. It ranged from being less than the local breeds with daily gain of 164 g (ENAS) to high as 247-257 g/day (9) . Other trials fall in between these findings. From another point of view, different trials showed significantly earlier slaughter age of F crosses (15, 11) .
Carcass composition. The most noticeable feature in the carcass composition of F crosses is the drastic reduction in the fat tail compared to the local sheep disproportionate to the F blood (Table 4) , which represent lower marketability for these crosses in the region, especially for the Ist cross or higher F crosses. On the other hand, F crosses showed significantly higher carcass fat percentage and less lean percentage than local breeds. Fattailed subtropical sheep breeds are known to have lean carcasses (aside from the fat tail), on the other hand, one of the main inferiority of the F carcasses is their less muscularity (18) .
Using terminal sires on F carcasses for fat lamb production, i.e. Suffolk cross in EMOA and Suffolk or Assaf in lARO and Ilede-France in CMOA, does not seem to have favourable results in improving carcass composition of the produced lambs (15, 11, 6 er F crosses proved to be fairly well adapted to the subtropical conditions and can be utilized successfully to improve lamb production from local sheep.
2. Annual fecundity rate is a better indicator than prolificacy as it involves their ability to breed more than once/year, to be able to measure up to local ewes in that regard. High prolific sheep may not be the best sheep under subtropical conditions. Moderately prolific ewes, as the low F crosses, and able to produce more than once per year, would suit better to the prevailing subtropical conditions.
3. F crosses showed substantial improvement in the prolificacy over the local breeds. Their performance, however, is less than expected according to additive model, especially for the Ist and higher F crosses.
4. Lamb performance of F crosses were generally satisfactory. They showed drastic decrease in their fat tail as compared to their local parents, however, their carcasses had higher fat content and were less lean than the local sheep.
